All genes encoding enzymes participating in melatonin biosynthesis in the chicken pineal gland are transcribed rhythmically.
Our recent research on the pineal gland of young chickens confirmed that three genes encoding enzymes involved in pineal melatonin biosynthesis, tryptophan hydroxylase 1 (Tph1), arylalkylamine-N-acetyltransferase (Aanat) and acetylserotonin O-methyltransferase (Asmt), are transcribed rhythmically under light:dark (L:D) 12:12 conditions in vivo. Additionally, in the pineal gland of maturing chickens, the dopa decarboxylase (Ddc) gene is transcribed rhythmically at a specific stage of the developmental process. Therefore, the aim of the present study was to verify whether all of these genes are transcribed rhythmically in vivo under constant darkness (D:D) and in pinealocyte cultures under both L:D and D:D. Experiments were performed on chickens maintained under L:D 12:12 conditions. Chickens at 15 days of age were divided into two groups; chickens from the first group remained under the same conditions, whereas those from the second group were kept in darkness. Subsequently, 16-day-old animals were sacrificed every 2 hours over a 24-h period. For the in vitro experiments, 16-day-old chickens were sacrificed at ZT 6, and their pineal glands were isolated. Pineal cultures were maintained for up to two days in L:D conditions. Then, the pinealocyte cultures were divided into two groups: the first remained under L:D conditions, whereas the second was transferred to D:D conditions. Pinealocytes were subsequently collected every 2 hours over a 24-h period. Transcription was evaluated using the RT-qPCR method, and the rhythm percentage was calculated through Cosinor analysis. The mRNA levels of all genes examined were rhythmic under all conditions. Moreover, in silico analysis of the promoters of all of the genes examined revealed the presence of enhancer box sequences in all of the promoters as well as DBP/E4BP4 binding elements in the promoters of Tph1 and Asmt. This suggests that these genes may all be regulated transcriptionally by the molecular clock mechanism and may be considered clock as controlled genes.